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12 Clalms.

~ This invention relates to proijection deviees.
More particularly the invention relates to pro-

Jjectors of the typzs .adapted to project images of

opaqus m materials as-well .as to projectors-of the
type adapted to selectively wproject ;maﬂes of
opaque and transparent materials.

In projectors -of the present -invention .a 1‘101’1-

| 'zonta,lly disposed platen is provided for support-

ing material adiacent an op:ning in a hottom
wall of the .projector housing. The wall in turn
is- located in an elevated rezarwardly extending
portion of the housing s¢ a3 to be in spaced rela-
tion to the supporting surfacze for the projector.
In this manner ample room may he provided
around and beneath the piaten so that it may
be moved downwardly and .material of consid-

erable size and thickness positioned thsreon.

However, since a large part of the housing is
thus suspended in an over hanging arrangement

-and the optical system or systems for the instru-

ment are direcily carried. thereby, it is important
that the means for suppoerting the weight thereof
be:of a sturdy and vibration-fres construction.
For this reason, the. prmectm of the present in-
vention .comprises .a pair of rigid peripherally
ﬂanged and preferably cast, side- plates to which
may pe connected a plurality of transversely ex-
tending plates to.form a rigid box-like housing.
The side plates are so spaced .and shaped that

they form a .main enciosurz and.a downwardly

projecting bay or auxiliary enclosure near the

Torward end thereof and within this bay a pair

of spaced blowers and an electric motor therefor
may be-conveniently housed. The side plates, at
the lower forward portions thereof, are rein-
forced by integral flanges which form casings re-
spectively for the spaced blowers. Additionally
these flanges strengthen the side plates. By

- forming the side plates as the main load carrying

members g simplified construction and assembly
of The projector is provided. In the lower for-
ward portions of the side plates are providad
integral hollow .lugs into which project the fres
ends of a U-shaped horizontal frame so as.to
support the rear of the housing in the elevated
position previously mentioned. |

“3ince prejectors of the types described zensrate
considerable amounts of heat during the oper-
ation thereof, it has been found essential to ar-

range the ventilating system so as to direct cool-

ing air directly across the material supporting
‘However, when the platen is to
be opened for the insertion or removal of ma-
terial, it is necessary to interrupt this flow of air

and 3 -convenient drait control mechanism for

(Cl. 88—26)

it
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the purpese is shown and c¢laimed in copending
anplication Ser. . No. 771,540, filed Augusi 30, 1947,
now Palb. No. 2,520,011, issued August 22, 1950.
In. projectors arranged for both opaque and
transpareht projection it is also dasirablz to ar-
range an incandescent bulb for movement be-
tween an optimum position for opaque projection
and .an optiraum position for transparent pro-
jection. For this purpose the invention provides
& manually operable mechanism armnge_d to

nove the bulb, as well as a refiector associated
thEr-ewiﬁh,' from a rearwardly facing inclined
position to a forwardly facing substantially ver-
tical position b;s*-* a simple prOtELl movement
bhereoi‘

This manually operable meehanism may addi-

| tmnally comprise- suitable means for cooperation

with parts of a draft control mechanism, such
as that disclesed in sald copending  application,
30 that when the bulb is moved to a positicn.for
transparent projection the draft control mech-
anism would be automatically actuated into a
position Ior continuously directing cooling air
toward the transparent projection system of the
instrument, -and when the bulb is Teversed the
draft c,ontml mechanism will be automatically
rendered operable for cooling the material on the
platen of the instrument.

The invention also provides.a rigid hollow Ccover
member arranged to ¢lose the top of the projec-

 tor housing, and to carry the lens system and

40

45

50

55

reflector employed in the opague projection sys-
tem thereof. The cover is likewise preferably
cast and provided with reinforcing ribs so that
1t will maintain its proper alignment when closed,

ven though it may be readily swung, when de-
med about an elongan.;ed hinge secured to one
latemﬂ edge thereof to an. open position. The
cover is also provided with readily op=zrable
means accessible from the exterior of the cover
for allowing adjustment ahg alisnment of the
reflector relative to the associated lens system
and the platen opening of the instrument.

In order that Jarge size objects, such as books
and the like, may be conveniently stupported by
the platen.at the platen opening an.extension is
provided at each side of the platen and arranged
to slide laterally relative thereto.

Other objects and .advantages -0of the present

invention will become . readily apparent from a

detailed description which follows .when taken
in conjunction with the accompanying drawing
in which:

- Fig. 1 is a side elevational view,.partly in sec-
tion, of a. projector eonstructed-and arranged for
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3
transparent and opaque projection and embody-
ing the present invention;
Fig. 2 is a rear elevational view of the device
or instrument of Fig. 1;
Fig. 3 is a front elevational view of the de-

vice of Fig. 1, a portion thereof being broken
away to better show details ol construction;

Wi, 4 is a detailed view of the reversible il-
luminating means of the projector;

Fig. b is a fragmentary plan view showing one
form of manually operable means for reversing
said illuminating means;

Fig. 6 is a sectional view taken substantially
oni line §—=8 of Fig. 5 and looking in the direc-
tion of the arrows;

Fig. 7 is a side elevational view of & modified
form of manually operable means for Trevers-
ing the illuminating means,;

Fig. 8 is a fragmentary plan view taken sub-
stantially upon line 8—8 of Fig. 7; and

Fig. 9 is a view of a portion of a side plate o1
the projector showing integral reinforcing means
thereon.

Referring to the drawings in detail, there 18

shown in Fig. 1 a projector 18 adapted ior trans-
parent and opague projection and having a hous-
ing {2 formed by a pair of rigld side plates &
and §8. preferably formed of a die cast metal
such as aluminum or zine. These members are
readily secured together in generally parallel
spaced relation by a front cover plate 8, a front
guxiliary plate {9, a rear curved plate 29, a floor
plate 22 and a lower shielding plate 23 which
ore secured to the peripheral flanged edges of
said side plates 14 and {6 by screws Or the like
to form a substantially rigid box-like main en-
closure and an auxiliary enclosure projecting
downwardly from the front portion thereoi. A
hollow cover 24 serves to close the top of the
main enclosure.
" Each side plate {4 and i6 comprises a main
portion 2% having a horizontally disposed lower
edge and a lower portion 2 projecting down-
wardly therefrom. The lower portion of each
side plate is enlarged and arranged to support
the front end of the projector upon resilient pads
98. Near the rear lower corners of each porvion
26 is formed an integral sleeve 30 info which may
be fitted and secured one end of a U-shaped
frame member 32 which carries resilient feet 34
for supporting the rear of the projector. The
U-shaped frame 32 is accordingly spacea irom
the lower edges of the main portions 25 of the
side plates 14 and 16 to thereby provide a free
or unobstructed space 38 of ample size. In this
space is positioned a movable platen 38 arranged
to support objects such as sheet material for
opague projection in an operative position be-
neath a projection opening 49 formed by the
lower horizontal flanges of the main portions of
side plates 18 and 1§, the lower edge cf the rear
plate 28 and the rear edge of the floor plate 22.

The front cover plate 18 is preferably also
formed as a die cast metal member which pro-
jects forwardly to provide a vertical wall 42 ar-
ranged to support a tubular extension 44 in
which may be slidably positioned a tubular lens
mount 48. A transverse opening 48 is provided
in the cover plate 18 adjacent wall 42 and this
opening is arranged to receive a slide carrier and
its supporting frame which may be of any con-
ventional construction but which is preferably
of the type shown and described in copending
application Serial No. 746,920, filed May 9, 1947,
now Pat. No. 2,522,760, issued September 19, 1850.
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The slide carrier frame may be secured in oper-
ative position by set screw 49.

Since the tubular lens mount 46 may be of a
given focal length, for example 8'', and inter-
changeable with another lens mount of a dif -~
ferent focal length, for example 10’7, (depend-
ing upon the audiforium or room in whnich the
instrument is o be used) the projector 1s pro-
vided with condenser lenses 52 and 54, the latter
of which is supported by suitable means (not
shown) in a fixed position adjacent the open-
ing 48 and optically alighed with lens mount
46. The condenser lens 52, however, is mounted
upon suitable tubular supporting means e ar-
ranged to be moved rearwardly of the projector
upon a pair of parallel bars 87 from the pOSi-
tion shown in Fig. 1 to a second position in
encagement with stops 58 when the other of
said objective is to be employed in the instru-
ment, |

INuminating means in the form of an incan-
descent bulb 68 is positioned in a socket 6! which
is in turn carried by a supporting base member
52. This base member 52 has a hollow pivotal
connector 63 positioned in an opening in a sup-

porting bracket &4 secured to the floor plate 22.

30

The supporting base member 62 is provided with
ani integral extension frame 66 (see Fig. 4) eXx-
tending upwardly from a side thereof and pivotal
means 87 near its upper end is arranged to ex-
tend through an aperture in a bracket 68 cen-

 trally located on and carried by a transverse

36
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brace 69 extending transversely between the
upper interior fianges on the opposite side plates
{4 and i5. ‘

The frame 68 is arranged to support a semi-
ector 10 adjacent the bulb 60 by
means of a central adjustment screw 12 which
serves to move the reflector slightly toward or
away from the bulb. The reflector may also be
positioned to properly reflect light towards the
opening 40 by means of a single upper adjusting
screw T4 and a pair of laterally spaced adjusiing
serews 16. The socket 6!, as viewed in Pigs, 1
and 4, is so positioned relative to a pivotal axis
11 extending through the hollow connector 63
and through pivot means §7 that the bulb 63 sup-
ported thereby is disposed to one side of this axis
and at such an angle as to give best illumination
for opaque projection. The axis 17 is in turn dis-
posed at such an angle to the vertical that, when
the bulb and reflector are swung 180° about this
axis, the bulb will be positioned vertically for
transbarent projection. An optimum bulb posi-
tion for illuminating opague material at opening
80 as well as for directing light toward a rear
inclined refiector 78 and inclined side reflectors
80 has been found to be at about 52 degrees to the
surface of the material at opening 419.

The bulp 88 and reflector 70 may be rotated
about the axis 77 by manual means in the form
of 2 bar 82 (see Figs. 4, b and 6) arranged to ex-
tend outwardly through the side of the instru-
ment in such a way as to be guided by an aper-
tured bracket 83 carried cn the upper flange of
side plate £8. A handle 84 is formed at the outer
end of the bar. The inner end of this bar 82 is
serew threaded or otherwise secured in a eylindri-
cal plug 85 for pivotal movement in an encircling
strap retainer 88 provided with a slot 8%’ for ac-
commodating slight up and down movement of
the bar 82. The retainer in turn has its opposite
ends pivotally connected at 87 to a projection 88
formed near the upper end of frame member 66.

A toggle spring 90 has one end fastened o an
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upstanding ‘pin 82 ‘earried ‘by ‘frame 66 and its
“Opposite ‘end ‘in‘engagement with -an upstanding

finger ‘of a ‘bent plate 93 -carried by bracket 68.
‘'The ‘finger on plate ‘93 is positioned ‘at the op-

posite side of pivot 67 from the apertured bracket

83 so that tension -of spring 90 will ‘tend ‘to-main-
tain frame 66 and thus bulb, socket and reflector
assembly in ‘a forwardly facing -direction for
transparent projection or in rearwardly facing
direction - tas mdmated by Pig. 4) for- opaque pro-
‘jection. Adjustable stoys 94 are-carried in Tongi-
tudinally ‘Spaced relation Upoh a ‘lower -portion
of plate 93 ‘and “serve to hmlt the pivotal move-
ment of frame 66-about axis T1. By ‘merelypull-
ing ‘out on handie 84 and pressmg the handle on

10

one side thereof the ‘bulb and refector ‘may be

easily reversed as mdlcated by dot-dash 1line ‘95.
In this manner ‘it ‘may" ‘be ‘readily pos1t10ned for
'tra,nsmrent or ‘opaque projection.

The ‘forced air system- ‘previously referred to is
preferably provided in theform of -a pair of cen-
trifugal blowers 98 “(see Fiz. 3) spaced-at opposite
'sides ‘of the projector-and arranged so as‘to com-
‘municate with ‘the outside through flanged opeh-
ings 89 formed in side plates 14 and 16. ‘A cen-
trally located electric motor 100 is provided ‘with
a-shaft upon the opposite-ends of which are cai-
tied said blowers.

‘& blower housing 102, best'shown by Figs. 1 and 9,
~and €ach ‘housing is formed by ‘the vertical wall

Each blower is surrounded by -
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and-each frame member may be moved. outw ardly
to an -extended position to provide . Supporting

means for large books or the like when positioned
upon ‘platen 38 for projection purposes. .

T'o the lower free ends of the U-shaped ac-
tuating member {20 are pivotally connected ac-
tuating-bars or links 158. Each link has a slotted
upper end (32 for sliding engagement with .g
pivot 184 carried at the free end of a lever 1586
and-each lever {56 is carried upen a gate actuat-
ing -shaft 158 (While a short shaft is provided
at each 'side of the projector in the structure
shown, ‘it will be obvious that they could be re-

Dplaced by a longer single shaft extending across

the interior of the projector housing.) Each
shaft 188 is mounted for pivotal movement in
the fange {85 and the side plate (14 or 16) of
the instrument so that rotation 'thereof will cause
a -draft control valve or gate 189, located in an
aperture between flanges 105 a,nd 166 ‘and be-
tween member {87 and the.side plate 14 or 16, to
move irom a normally closed position to an open
position indicated by the dot-'da,-sh line 154 in

- Pig. 1.

Each gate 158 is normally held closed by ten-
sioned spring {8! and is arranged to normally
ciose the opening in the top of the blower hous-

mg {82 so that air at such times will be caused

30

of side prate (14 or 16), flances 104, (85 and 186

integral with the side: plate and by an inner shegt
nietal side member 107.
shaped as to lead into a nozzle 108 at the side
of “the "instrument. Since there is a mnozzle at
each side and they are shabed so as to ektend
rearwardly and terminate in relatively wide flat

dlscharﬂ*mg exits or openings 116 they will direct

the 4dir across all parts.of the platen 38 for cool-
ing purposes.
flanged mountmg plate 112 at each end thereof
for attachment to ‘each side ‘member 107 of the
blower housings as by clamping bolts or the 11ke
114. '

In order tha,t the blowers 98 may operate con-
tlnuously for cooling -the ‘instrument while the
bulb is lighted, it is necessary to provide suitahle
‘means for -controlling ‘the air blast from -the
blowers each ‘time ‘the platen .88 is ‘moved to-an
Open-position for theinsertion or removal of sheet
material or the like at the Opening 46. Ior this
purpose, there is provided a U-shaped :actuating
member 129 provided with a handle portion 122.
This actuating member is secured by means of
‘pairs of :stirrups 124 to a second. U-shaped mem-
ber 126 pivotally secured at its: opposite ends by
plvot means (28 to the casing flanges 104.

The U-shaped ‘member {28 -carries g pair of
upstandmg integral arms 132, one positioned ‘he-
tween each pair-of stirrups 924 and these arms
are arranged to engage and support a pair of

resilient strips (34 to the opposite .ends of which

are secured a channel shaped sheet metal sup-
porting member 136 adapted to receive a picture
card holder (not shown) or upon which the
platen 38 may be detachably supported. Strips
134 thus .yieldably support the .platen 38 for
limited universal tilting, such: as may be desirable
when a book is being held against opening 48,
“The member {36 is.made channel shaped so that
it ‘may readily slidably receive a picture card
holder of conventional construction. The platen
38 may have bosses formed upon its under surfaee
‘and in these bosses may be . positioned a pair of
U-shaped slidable frame:members 144 and 45,

‘These parts are SO

“"The motor 100 is provided with a 1

39

e e
i) |

to dow Through the nozzle 163 and across the
platen 38, However, when the gate 168 is swung
by lever 156 to the position 164, the air blast will
be shut off from the nozzie '598 and forced ‘to
travel upwardly through the opening in the hous-
ing and circulate through other portions of the
projector housing, as will be more fully herem—

after deseribed.

When the projecfor is a,rranged for opaque
projection, as shown in Fig. 1, and the handle
122 is moved downwardly a llﬁ‘ht amount, -the
free ends of the member §2j connected to. links
158 will be causad to move upwardly into engage-
ment with fianged plates 112 and into axial alisn-
ment with the pivot means {23. 'This limited up-
ward movement will cause the links {58 to swing

+3 levers 155 to move gates 160 to p031t10n 164,

69
55
- the platen.
60
a5

70

78

After the dra,ft through nozzles 188 has been
thus -shut off, further downward movement of
the handle 522 a,gamst the action of a pair of
strong ‘springs (719, secured ‘to a cross bar (7(
welded to mtermedmte portions of the U-shaped

member i26 and to suitable lugs carried by the

blower housing, will ecause downward movement
oi the U-shaped member 123, allowing platen 38
to-move to its open position. Since no air will
re issuing from the nozzles 108 as the platen
opens, there will be no tendency for the sheet ma-
terial which is to be projected to be raﬂ"led
wrinkled or blown out of its proper position upon
‘Obviously the draft control means
and forced air system just deseribed may be used

1n projector adapted only for opague projections.

An -electric plug 172 is secured adjacent a
flaxiged opening §73 in the side plate member iB
and flexible electrical conductors (not shown)
may bearranged t0 extend from this plug to the
electric motor (80 and a similar pair of con-
ducteors arranged tc extend from plug 172 up-
wardly through the opening, which ig suitably in-
sulated, in the pivotal connection §2 for attach-
ment to the socket 6. In this way, a minimum
of wear will be produced uvon these last men-
tioned connectors when the lamp and reflector
are. pivoted about axis T1.

- When the lamp 68 and refiector 19 are- rotated
from ‘the inclined ‘position shown .in. Fig. 1
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through 180° toc an upright position for frans-
parent projection and the gate 68 is moved 10
dot-dash position §84, the air will be forced to
fiow through the opening in the blower housing
¢392 and upwardly about the condenser lenses and
the slide carrier. Some 01 the air will flow by
ihe lamp and reflectcr and may be expelled from
the housing through rear ventilator openings s
and openings {§f provided in the cover 24. A
light shield {82 is shown in Fig. 1 adiacent open-
ings 180. Part of the heated air may e expelled
through ventilator cpenings (23 formed in the
top of the front plate {8 and & light shield {84
may be provided adjacent these openings. Some
air may pass down and out through the lower pars
of the housing thus cooling motor §G8.

~ The closure or cover 54 is hingedly connected
at 189 to the upper fianged edge of side member
i& and is arranged to slidably support in its front

wall a projection lens system i8¢ for opadue ¢

projection and directly rearwardly thereof is Po-
sitioned a rveflector or first surface mirror 192,
The reflector 182 is provided with a centrally
located spring strap and an adjustakle pivetal

connection (84 at its upper edee and a pair of

laterally spaced lower connections 196, The lower
connections employ compression springs §8%” and
adjustable means, such as bolts 187, extending
outwardly through the wall of the cover so that
this reflector 192 may be easlily and accurately
gligned by a limited universal tilting action with
the projection lens system 199 as well as wiln
the opaque sheet material positioned upon platen
28. A plunger {88 is provided ati the opposite
side of the cover 24 and serves 1o actuate a spring
cateh {89 which releasably hiolds this cOver meni-
ber in closed position. (See ¥Figs. 2 and 3).

~ Since the plat.s 14, i3, cover 24 and front
plate {8 are preferably of die casy metal, it is an
easy matter to form stifiening or reinforecing rios
288 along the inner surface of plate 14 beneath
the upper flanged edge thereol and immediately
adiacent the location at which hinge 189 is at-
tached. One of thesz ribs 200" may be formed

somewhat heavier or thicker than the rest and ¢

arranged to support a restraining bolt 281 to
which is slidably connected the lower slotted end
of a link 2592 said link having its upper end piv-
otally connected at 288 to the cover 24 for limit-
ing movement of the cover beyond its fully
opened position. Stiffening ribs 284 may like-
wise be formed on the cover 24 adjacent hinge
(89.

A pair of adjustable StOps 286 may be provided
(see Fig. 1) in a transverse brace 268 extending
hetween the lower flanges of the side plates { 4
snd {8 and these tops serve to limit the down-
ward swinging movement of the lower ends of
the U-shaped member {28 under the influence
of gravity after complete closing of the gates {68
nas been cffected. If desired, suitable means
such as a cateh 218, may be providea upon the
transverse plate 23 and arranged Uo engage 2
lower porbion of the member 128 for holding same
elevat.d and thus each gate 1€8 in its dot-dash
position (&4 when ihe projector is being used for
transpareni wvrojection. Thoe handle {22 is ar-
ranced to function with & hand hole {9’, formed
in the front lower plate 19 by striking out and
bending inwardly the maferial thereof as indi-
cated at i8’’, and together serve as convenient
means for lifting or moving the projector.

A slightly modified form of bulb and reflector
reversing mechanism is shown by Tigs. 7 and 8

and this mechanism comprises & manually op-
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erable bar 214 arranged to extend through a cen-
tral opening in the front wall 18 of the projec-
tor, instead of through the side of the projector
as in the previous embodiment, and this bar 24
mayv be secured to a cylindrical plug 215 hingedly
connected to a strap 2i6 In a manner similar to

that previously described. A small pin 219’ pre-
vents axial rotation of the bar. The sirap 216

in turn may be pivotally connected by pivot
means 207 to an arm 218 secured to and extend-
ing laterally from the bottom of the supporting
member 62 for the lamp 88 and the reflector 10.
A compression spring 220, confined between
the front wall {8 of the projector and a pin 222
in bar 218 serves to urge arm 218 into engage-
ment with an adjustable stop 224 when in £0oSi-
tion for opaque projection or, when reversed for
transparent projection, into engagement with an
adjustable stop 226. When the bar 214 is actu-
ated by pulling it outwardly and then pressing
it to one side, so that pivot 24T passes a dead
center position at center line 227, the spring will
then urege the bar and thus the arm 218 toward
stop 226. This will cause & lateral projection 228
carried by the bar 214 to engage a cam 230 se-
cured upon a shaft 23{ and urge the lower end
of the cam toward the dotted line position 232
shown in Fig. 8. In so doing, the palr of spaced
levers 156 carried thereby and associated with
the two draught gat.s 1808 will be caused to swing
upwardly. The pins (54 carried by the outer
ends of these levers will at this time be caused
to slide upwardly in the slots provided in the up-
ends of links {58 and this will allow the
draught control gates 168 to move against the
action of the springs 151 into their lowered posi-
tion. Gates 168 will thus shut off the air blast
through nozzle 1§68 and cause all of the alr from
the blowers 92 to travel upwardly and about the
slide carrier, condenser lenses etc. for cooling
purposes during transparent projection. In this
modified construction the upper pivotal connec-
tion for the bulb and reflector may be omitted
if desired. =
While the front plate 18 has been shown in the
preferred construction of Fig. 1, it will bs appre-
ciated that this plate, together with the tubular
lens support 44 and the condenser lenses b2 and
54 may be readily removed and replaced by a
plain transverse front place when the device 18
to be used for opaque projection only.
We claim: | |
1. A projector of the character described com-
prising a pair of inwardly peripherally flanged
unitary side plates and a plurality of transversely
disposed plates secured to the flanges thereof
to form a rigid housing having an open top, a
hollow upwardly projecting rigid cover arranged
to close said open top, a reinforcing flange and
inteeral ribs along a side of saild cover acgjacent
the lower edge thereof, reinforcing ribs along
an upper portion of the adjacent side plate and
srranged to strengthen the flanged edge thereot,
hinge means secured to said reinforced adjacent
edees for allowing said cover to be swung to an
open position affording access to the inierior of
said housing, an opening in a lower wall of said
housing, a reflector abhove said opening and a
substantially horizontally disposed objective car-
ried by said cover, said reflector being secured to
said cover by adjustable connecting means
accessible from the outside of said cover Ior

Pty o
wlb

~ effecting limited universal tilting of sald reflector

70

allowing optical alicnment thereof with sald
opening and said objective.
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. 2. A projector of the character described com-
prlsmg a. pair of inwardly peripherally Sanged
unitary side plates and o plurality of transversely
disposed: plates. secured to the flanges thereof to
form a rigid housing havmg an open top, a hollow
upwardly prejecting unitary rigid cover-arranged
to close said cpen top, an integral fAange and
reinforcing ribs along a side of said cover adja-
cent the lower edge thereof and projecting
inwardly, reinforcing, ribs along an inner upper
poriion of the adjacent side plate and arranged
to strengthen the flanged edge thereof, hinge
means secured to said reinforced adjscent ﬂanged

‘edges for allowing said cover to be swung in a
lateral direction to an open position affcrding

access: to the mtermr of sald housing, an open-
ing:in a. lower wall of said housing, ﬂanged for-
ward portions of said side plates extending
downwardly below the plane. of said lower wall,
a. rearwardly projecting frame- secured to said
flanged forward porticns for sustaining said
lower wall in an elevated position, a reflector
above said opening and a substantially hori-
zontally disposed cbjective carried by said cover,
and means for securing said reflector to said
cover for optical alignment with said opening
and said objective when said cover is closed. said
securing means comprising a pivotal connection
adjacent an edge portion of said reflector and
manually adjustable means adjacent an opposite
edge portion thereof and adjustable from the
exterior of said cover for allowing limited uni-
Versal tilting: movement. of said reflector.

- 3. A projector of the character described com-

prising a- pair of spaced inwardly pveripherally
Hanged unitary rigid side plates and a plurality

of transversely extending plates secured to the
flanges thereof so as to. form a rigid housing
having an opening in an. upper wall thereof, a
movable hollow upwardly projecting cover ar-
ranged to normally close said opening, a sub-

stantially horizontally disposed obiective carried
by said-cover, said housing having s second open-

ing in a. lawer wall thereof, a platen normally
closing said. second opening and arranged to
support material adjacent thereto for opague

projection, said rigid side plates having front

portions thereof extending dowawardly below the
plane of the- second opening for forming frent
supporting means. for the projector, a frame
for supporting the rear part of said housing so
as to position. said second oprening in elevated
relation to the projector supporting surface, said

frame being rigidly. connected to the lower pOoY -

tions of said side plates. and the peripheral
flanges thereon, air inlet openings in said lower
portions of said side plates, integral inwardly
projecting flanges. surrounding each of said inlet
openings, a.reflector within said cover for reflect-
ing light from material at. said second opening
toward said objeective, and connecting . means
secured. to said reflector and fo said cover and
extending through said cover so as to.he adjust-

able from the exterior thereof for effecting
limited universal adjustment of said reflector for
aptically aligning sald second opening with said
ohiective.

4. A promcter of the character descrlbed pomu

prlsmg a:-pair of ynitary spaced rigid. side. plate

having  inwardly extending veripheral ﬂaﬁgeq
formed integrally therewith, a plurality of trans-

versely extending -plates: secured to said ﬂange

S50-as to-form: with, said side plates a rlﬂ'ld hous~
ing: means for closing the-open top of said hous-
ing; a. substantlally Rorizontally dLSBGSEd objec~
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tive and & reflector supported adjacent the upper
part of said housing, said housing being of such
a, shape as to prowde' g main enclosure and a
relatively smaller auxiliary enclosure projecting
downwardly therefrom, a platen opening in a
lower wall of said main enclosure and: located
beneath said reflector, a platen normally closing
said opening, a pair of blowers and an electric
motor transversely disposed in said auxiliary
enclosure, said motor being located between said
blowers with the opposite ends of the drive shaft
thereof arranged to actuate said blowers, flange
means integral with each side plate and arr anged
In such a manner as- to form with: portions of
sald peripheral flanges casing means for each
blower, each. casing means being shaped so as to0
direct: cooling air from the associated blower
toward. the platen opening, and a rigid frame
membper- secured to a lower portion of each side
plate: and extending rearwardly therefrcm as
supporting means for the rear portion of said

projector.
5. A projector of the character described: com-

prising a rigid box-like housing, a substantially
horizontally disposed objective and an angularly
disposed refiector carried by an upper part of
sald housing, said housing having a horizontally
disposed lower wall arranged in elevated rela-
tion to the supporting surface for the projector,

“an opening in said lower wall beneath said

reflector, a material supporting platen of such
size as to be completely contained within the
lateral limits of said housing and beneath said
opening, and arranged to substantially coms=
pletely close said opening, means for resiliently
urging sald platen toward said opening, readily
operable means for moving said platen down-
wardly relative thereto for the removal of or
insertion of material between said platen and
pottom wall, and a. laterally shiftable frame
member carried by said platen, said member
being arranged to be substantially completely
contained beneath said platen when in a retracted
position and also arranged to be moved out-
wardly from its retracted position to a position

-~ disposed appreciably outwardly of the side of
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said housing so as to form an addifional mate-
rial supporting surface which is approximately
in the same plane as the material supporting
surface of said platen. |

6. A projector of the character described com-
pbrising a housing, a substantially horizontally
disposed opening in a wall of said housing. a
platen for: holding material adjacent said open-
ing for opaque projection, a reflector gand a sub-
stantially horizontally disposed objective car-
ried by said housing. a second substantially hori-
zontally disposed objective carried by said hous-
ing, a second opening in said housing for the
Insertion of a. lantern slide or the like into
optical alignment with said second objective, an
assembly including a socket for supporting an
incandescent bulb and a second reflector asso-
clated - therewith, means for mounting said

assembly for rotation in said housing about an

axis disposed at such an angle to the longitudinal
axis of the bulb and socket that said bulb, socket
and second reflector may be swung about said
first axis into an inclined position for illuminat-
ing material at said first opening or into. an
upright position for illuminating & slide at said
second' opening, means for direeting cooling gir
Into-said housing, a valve normally directing the
alr toward said first.opening, and operakle. means

78 for moving said assembly into either said inclined
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or said upright position, and for moving sald
valve so as to direct at least part of said aly
toward said second opening when moved 1o
upright position, said last mentioned means com-
prising an arm rigidly connected to said assembly
and an actuating member pivotally connected
thereto and arranged to swing through & aead

center position for urging said assembly toward

said inclined position or said upright position, and
spring means connected to said operable means
for ureing said assembly to one or the other ci
said positions.

- 7. A projector of the characier described and
comprising a housing, a substantially horizontally
disposed cpening in a lower wall of said housing,
a platen for holding material ad} acent said open-
ing for opague projection, a refiector and a sub-
stantially horizontally disposed objective above
said opening and optically aligned therewith, a
second substantially horizontally dispcsed sojec-
tive carried by said housing, a second opening in
said housing for the insertion of a lantern siide
or the like into optical alisnment with sald second
objective, a socket in said housing arranged to
support an incandescent bulb for moevement into
a first position for illuminating sheet material
ot said first opening or into a second position
for illuminating a slide at said second open-
ing, a blower in said housing, a vaive associated
with said blower and arranged {for movement
into a first position for causing cooling air from
said blower tc flow toward said first opening and
into a second position for causing cooling air 1o
Aow toward said second opening, means Ior

normally holding said valve in its first position, .

manual means for moving said socket and hulb
from their first position to their second position
and for simultaneously moving said valve from
its first position to its second position.

8. A projector of the character described conm-
prising a housing, a substentially horizonitally
disposed cpening in a lower wall of said housing,
g platen for holding material adjacent said open-
ing for opaque projection, a refiector and a sub-
stantially horizontally dispesed objective above
said opening and optically aligned therewith., a
second substantially horizontally disposed cbiec-
tive carried hy said housing, means for support-
ing a lantern slide or the like In optical align-
ment with said second objective, a socket in sald
housing arranged to support an incandescent bulb
for movement therein, a second reflector asso-
ciated therewith, manual means Ior selectively
moving said bulb, socket and second refiector
into an inclined position for illuminating sald
material or into an upright position for illuminat-
ing said slide, a blower for blowing cooling air
toward said opening, a valve associated witn said
blower and arranged for movement into & first
position for causing cooling air from said blower
to fow toward said opening and info a second
position for preventing cooling air from blow-
ing toward said opening and causing it to flow
into the part of the housing containing the slide
supporting means, means for normally urging
said valve into said first position, operator a.ctu-~
ated means arranged during movement 10 & pre-
determined position to first move said valve 1o

its second position and then move said platen

away from said opening, and an element ar-

ranged during movement of said bulb, socket and
second refiector into said upright position to
positively move said valve into its second posi-
tion, if said valve is not already in said second
position. L IO
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9. A projector of the character described com-
prising a housing, a substantially horizontaily
disposed opening in a lower wall of said housing,
a platen for holding material adjacent said open-
ing for opaque projection, a reflector and a sub-
stantially horizontally disposed objective above
said opening and optically aligned therewith, a
second substantially horizontally disposed objec-
tive carried by said housing, means for support-
ing lantern slides or the like In optical align-
ment with said second objective, a socket In sald
housing for supporting an incandescent bulh, a
second reflector associated with sald socket,
means for mounting said bulb, socket and second
reflector for rotation in said housing about an
axis disposed at such an angle to the longitudinal
axis of said bulb and socket that said bulb, socket
and second reflector may be readily swung about
said frst axis into an inclined position for
iluminatineg material at said opening or into an
upright position for iluminating a slide aligned
with said second objective, a blower 11 said hous-
ing, a valve associated with said blower and
arranged for movement into a first position for
causing cooling air from sald blOWer to flow
toward said opening and into a second position
tar calusing cooling air to flow toward said slide,
and manually operable means I0r swinging said
bulb, socket and second reflector Irom their
inclined position to their upright position and 1or
simultaneously meoving said valve from its first
position to its second position. |
10. A projector of the character described com-
prising a housing, & substantially horizontally dis-
posed opening in a lower wall of said housing, &
platen for holding material adjacent said opening
for opague projection, a reflector and a substan-
tially horizontally disposed objective above sald
opening and optically aligned therewith, 2 second
substantially horizontally disposed objective car-
ried by said housing, means for supporting a lan-
tern slide or the like in optical alignment with
«aid second obiective, a socket for supporting an
ineandescent bulb, a second reflector associated
with said socket, means mounting said bulb,
socket and second reflector for pivotal movement
in said housing, manual means for selectively
pivoting said bulb, socket and second refiector
into an ineclined position for illuminating sald
material or into an upright position for jilluminat-
ing said slide, a blower for blowing cooling alr
toward said opening, a valve associated with said
1St

position for causing cooling alr from sald bliower
to flow toward said opening and into a second
position for preventing cooling air irom pblowing
toward said opening and causing it to flow toward
the part of the housing arranged to receive said
slide, yieldable supporting means including a
lever for normally urging said platen toward said
opening, an operator actuated lever pivotally con-
nected to said first lever and operatively connect-
ed to said valve, said operator actuated lever
being arranged during movement to 2 predeter-
mined position to first move said valve to its sec-
ond position and then cause said first lever to
move said platen away from said opening, and an
element associated with said manual means and
arranged to positively move said valve to its sec-
ond position when said bulb, socket and second

" reflector are rotated into said upright position

16

if eaid valve is not already in said second position.

11. A projector of the character described com-
prising a pair of spaced rigid unitary side plates
each having an inwardly extending substantiaily
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endless peripheral flange formed integrally there-
with, a plurality of transversely extending plates
secured to said flanges so as to form with said
side plates a rigid housing arranged to provide a
main and a relatively smaller auxiliary enclosure,
means for closing the top of said main enclosure,
8, substantially horizontally disposed objective
and g reflector supported by the portion of said
housing forming said main enclosure, said hous-
ing being of such a shape that said auxiliary en-
closure projects downwardly from the forward
portion of said main enclosure, an opening in a
lower wall of said main enclosure and located
beneath said reflector, a2 platen normally closing
said opening, and a rigid relatively flat frame
member secured to the lower flanged portions of
said side plates and extending rearwardly there-
from, said side plates and said rigid frame mem-
ber serving as the front and rear supporting
means respectively for said projector.

12 A projector of the character described com-
prlsmg a pair of spaced rigid side plates each
having an inwardly extending substantially end-

less peripheral flange formed integrally there-

with a plurality of transversely extending plates
secured to said flanges so as to form with said side
plates a rigid housing arranged to provide a main
enclosure and an auxiliary enclosure, means for
closing the top of said main enclosure 8 substan-
tmlly horizontally disposed objective and a re-
ﬂector supported by the portion of said housmg

- forming said main enclosure, said housing being

of such a shape that said auxﬂmry enclosure pro-
]ECt-S downwardly from the forward portion of
sa,;el main enclosure, an opening in a lower wall
of: said main enclosure and located beneath said
reﬂeetor a platen normally closing said opening,
a: pa.lr of blowers in said auxiliary enclosure.
ﬂange means integral with each side plate and
surrounding each blower in such a manner as to
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form a partial enclosure therefor, each casing
being arranged to direct air from a blower toward
said opening, an aperture in each blower easing,
a valve for closmg each aperture, operator con-
trollable means for moving each valve from a
position closmg sa1d aperture to a posmon re-
ducing the flow of air toward said cpening and
causing at least part of the air to flow’ through
said aperture, and a rigid relatively flat frame
member secured : to lower portions of said side
plates and perlpheral flanges and extending rear-
wardly therefrom ‘said side plates and said rigid
frame member- servmg as the front and rear sup-
porting means: respectwely for said projector.
DAVID D. LOWBER.
FRED H, WOLFORD.
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